The eastern spotted skunk (Spilogale putorius) is a small, nocturnal omnivore that was once common throughout the eastern United States, but has declined over the last 75 years. We examined den-site selection of eastern spotted skunks in the southern Appalachian Mountains of Alabama from December 2014 to February 2016. We compared the local habitat characteristics of 97 den sites from 8 individual skunks with paired random sites. Dens were most frequently located in burrows, but were also found under uprooted trees, between rocks, in tree stumps, and in tree cavities. Skunks never communally denned and individuals frequently reused the same den. Den sites were located in densely forested areas with greater woody understory cover, midstory cover, and snag density and less overstory density than nearby random sites. Dense understory and midstory around skunk den sites likely provided protective cover from predators, particularly owls. Snags may provide additional cover for spotted skunks while offering possible denning or foraging habitat. Habitat management for eastern spotted skunks in the southern Appalachian Mountains should include retention and promotion of dense understory and midstory cover.
across its range especially in the Great Plains, where annual multi-state harvests of > 100,000 individuals were typical; however, by the 1980s annual harvests decreased to < 1% of this earlier period (Gompper and Hackett 2005) . While the exact reasons for their range-wide decline is unknown, a variety of possible mechanisms are suspected including anthropogenic factors such as overharvesting, habitat loss, pesticide use, altered predator communities, and disease (Gompper and Hackett 2005; Gompper and Jachowski 2016) . The IUCN Red List recently reclassified the eastern spotted skunk as vulnerable (Gompper and Jachowski 2016) and many states consider it a species of conservation concern (Gompper and Hackett 2005) . Of the 26 states of United States in which the eastern spotted skunk occurs, conservation status classification is as follows (NatureServe 2017): presumed (SX) or possibly extirpated (SH) in 2 (Indiana and Pennsylvania), critically imperiled (S1) in 8 (Iowa, Kansas, Louisiana, Maryland, Mississippi, Nebraska, North Dakota, and West Virginia), imperiled (S2) in 4 (Colorado, Minnesota, North Carolina, and Oklahoma), imperiled to vulnerable (S2S3) in 3 (Alabama, Arkansas, and Kentucky), vulnerable (S3) in 3 (South Dakota, Tennessee, and Wyoming), vulnerable to apparently secure in 1 (Virginia), apparently secure in 3 (Georgia, South Carolina, and Texas), and not ranked in 2 (Florida and Missouri).
The objective of our study was to examine den-site selection of eastern spotted skunks in the southern Appalachian Mountains of Alabama. Alabama has classified the eastern spotted skunk as a state-protected species of high conservation priority, but its habitat and den use in this region have not been described (Mirarchi et al. 2004 ). The few recorded sightings of eastern spotted skunks in the Appalachian Mountains were generally in forested and rocky terrain with dense understory and midstory cover (Reed and Kennedy 2000; Diggins et al. 2015; Wilson et al. 2016) . We predicted that eastern spotted skunks would select densely forested areas with thick understory and midstory cover for den sites because of the protection this habitat provides from predators (Reed and Kennedy 2000; Lesmeister et al. 2010; Wilson et al. 2016) . Predators of the eastern spotted skunk include great horned owls (Bubo virginianus) , coyotes (Canis latrans), bobcats (Lynx rufus), and humans (Crabb 1948; Kinlaw 1995; Lesmeister et al. 2010 ).
Materials and Methods
Study area.-Our study occurred from December 2014 to February 2016 in the Shoal Creek Ranger District (SCRD) of the Talladega National Forest. SCRD encompassed 50,585 ha and was situated in northeast Alabama at the confluence of the Appalachian Plateau, Valley, and Ridge, and Piedmont provinces (Womack and Carter 2011) . The SCRD was located in the southernmost extent of the Appalachian Mountains in Cleburne and Calhoun counties. The topography of the region consisted of mesic slopes adjacent to small streams to steep, xeric side slopes and ridgetops (Womack and Carter 2011). Elevations ranged from about 200 to 650 m above sea level. Fire scars and land survey records indicate that fire return intervals on SCRD prior to and after European settlement were about 3 and 2.5 years, respectively, a regime that favored fire-adapted pines (Pinus spp.) and hardwoods (Shankman and Wills 1995; Guyette et al. 2010) . Since the U.S. Forest Service took ownership about 70 years ago, logging and fire suppression have heavily favored non-fire-adapted hardwoods and high stem densities on SCRD; however, recent forest management has focused on using prescribed fire and mechanical thinning to restore fire-adapted, open pine forests for the endangered redcockaded woodpecker (Leuconotopicus borealis; USDA Forest Service 2009). Red-cockaded woodpeckers prefer open-canopy forests composed mainly of mature pine that require frequent, low-intensity fire to prevent non-fire-adapted hardwoods and other woody plants from encroaching (Van Lear et al. 2005) . However, because of concerns related to timber production, recreation, and public safety, prescribed fire and mechanical thinning were implemented to various degrees across the SCRD. Our study area (approximately 2,110 ha) within the SCRD primarily overlapped with the Dugger Mountain Wilderness Area and adjacent lands. The Dugger Mountain Wilderness Area had no active fire or timber extraction activities and immediately adjacent areas had only infrequent prescribed fire (> 8-year fire intervals) and little mechanical thinning or even-aged timber management. The Dugger Mountain Wilderness Area contained the second-highest point in Alabama (652 m) and consisted of rugged topography with steep slopes and rocky ridges. The pine and hardwood forest communities of the study area were dominated by oak (Quercus spp.), hickory (Carya spp.), tulip poplar (Liriodendron tulipifera), red maple (Acer rubrum), loblolly pine (Pinus taeda), and Virginia pine (Pinus virginiana). Typically, pine species were common on the upper slopes and ridgetops while the lower slopes and stream areas were dominated by hardwood species. The dominant shrub species found on the study area were mountain laurel (Kalmia latifolia), sparkleberry (Vaccinium arboreum), and oakleaf hydrangea (Hydrangea quercifolia). Oakleaf hydrangea and mountain laurel were commonly found on mesic lower slopes and stream sides, whereas sparkleberry was common from ridgetops to stream sides.
Live trapping.-Live trapping of eastern spotted skunks occurred between December 2014 and February 2016. We placed camera traps throughout the study area to detect eastern spotted skunks for live trapping (Long et al. 2008; Nielson and Cooper 2012) . Each camera trap was baited with a fatty-acid scent disc and canned sardines stored in vegetable oil (Hackett et al. 2007; Long et al. 2008; Nielson and Cooper 2012) . At each camera trap, we placed 1 Moultrie 990i camera (Moultrie, Birmingham, Alabama) with a no-glow infrared flash approximately 1.5-3 m from the bait. Camera traps were set up for 2-4 weeks and checked 2-3 times per week for skunk detections. We placed camera traps in areas with previous detections of eastern spotted skunks from an earlier unpublished survey of mammal carnivores across SCRD. We also placed camera traps in mixed hardwood-pine stands and early successional pine stands because eastern spotted skunks in previous studies selected these habitat types (Lesmeister et al. 2008 (Lesmeister et al. , 2009 (Lesmeister et al. , 2010 .
Once a spotted skunk was detected at a site, we opportunistically placed live traps (Models 202 and 204, Tomahawk Live-Trap Co., Tomahawk, Wisconsin) baited with canned sardines within 20 m of the camera (McCullough and Fritzell 1984; Neiswenter and Dowler 2007; Lesmeister et al. 2009 ). Anywhere from 3-5 traps were placed at a site, consisting of at least 2 Model 202s and 1 Model 204. The larger traps (Model 204) were more effective at capturing raccoons and opossums that would frequently disturb the trap sites. Rocks or logs were placed around each trap to prevent animals from tampering with the trap from the outside. A piece of plywood was placed underneath each trap to prevent captured animals from pulling in dirt and debris. Anywhere from 1-3 trap sites were set throughout the study area at any one time. Traps were set at dusk and checked in the morning to avoid overheating or injury.
Once a skunk was captured, we transferred it to a denim handling cone that secured the animal with minimal stress (Koprowski 2002; Edelman and Koprowski 2006) . For each captured skunk, we assessed sex, reproductive condition, body mass, right ear length, and right hind foot length. Hair and tissue samples were taken for future stable isotope and genetic research. All individuals were marked with 2 uniquely numbered ear tags (Model 1005-1; National Band and Tag Co., Newport, Kentucky). Adults were fitted with a radio collar (Model LPM-2800, Wildlife Materials, Murphysboro, Illinois) that weighed < 5% of body mass. All trapping and handling methods were in accordance with the guidelines of the American Society of Mammalogists (Sikes et al. 2016 ) and the University of West Georgia Institutional Animal Care and Use Committee (Protocol #1003). Permits were issued for this study from the U.S. Forest Service and the Alabama Department of Conservation and Natural Resources (Permit #2015044275468680).
Den sites.-We used a radio telemetry receiver (Model TRX-1000WR, Wildlife Materials, Murphysboro, Illinois) with a 3-element Yagi antenna to locate daytime den sites by homing on radio-collared skunks (White and Garrott 1990) . We tracked skunks 1-3 times each week (X ± SE = 7.4 ± 0.9 days between observations) during the study period (Doty and Dowler 2006; Lesmeister et al. 2008) . Each den location was classified as a burrow, stump, rock, uprooted tree, or a tree cavity. Burrows were dens that had been dug into the ground. Stump dens were located in or under a tree stump that had been cut or broken off at or above ground level. Rock dens were located under, above, or between rocks or in rocky outcrops, while uprooted tree dens were under trees that had fallen over and had their roots pulled up. Tree cavity dens were located in standing live or dead trees. We counted each opening for every den and determined the diameter of each opening by averaging the narrowest and widest points (Doty and Dowler 2006) . If a den site had more than one opening, we used the mean of all the observed openings in analyses.
Local habitat measurements were measured in a 0.04-ha round plot (11.4-m radius) centered at the den (Urban and Swihart 2011) . The aspect of the slope and percent slope were measured at the center of each plot. Within the plot, all trees and snags ≥ 5-cm diameter at breast height (DBH) were identified to species. Based on DBH, trees in the plot were categorized as part of the overstory (> 10 cm) or midstory (≥ 5 cm and ≤ 10 cm) (Arthur et al. 1998; Perry and Thill 2007) . In the 4 cardinal directions (north, east, south, and west), canopy cover was measured using a densitometer (Convex Model A, Forestry Suppliers, Jackson, Mississippi) at the center of the plot, 5.7 m from the center, and 11.4 m from the center. Canopy cover measurements were averaged across distances and directions and reported as percent canopy cover for the plot (Edelman and Koprowski 2005) . Ground cover was measured in all 4 cardinal directions 4 m away from the plot center using a 1.0-m Robel pole with 10-cm colored graduations (Robel et al. 1970 ). However, due to the small amount of ground cover throughout the study area, we simplified ground cover measurements to either present (> 0 cm at any measured location on site) or absent in analyses. All coarse woody debris ≥ 10 cm in diameter at midpoint was measured (total length and midpoint diameter). Finally, we counted and identified to species all live sapling and shrub stems < 5-cm DBH and ≥ 1 m in height within a 3.6-m radius (0.004 ha) from the center of the plot (Urban and Swihart 2011). The same habitat measurements recorded at the den site were measured at a paired random plot located 50 m away in a random compass bearing from the den site to compare den-site characteristics to available habitat at the local scale (Doty and Dowler 2006) . Based on measurements taken at each plot, we calculated the following variables (Table 1) : basal area (m 2 /ha), canopy cover (%), coarse woody debris volume (m 3 /ha), ground cover presence, slope (%), sapling-shrub density (number/ha), snag density (number/ha), midstory density (number/ha), and overstory density (number/ha). We also calculated stem density separately for the dominant overstory and midstory tree species per hectare at each site to determine if eastern spotted skunks selected certain types of trees. Dominant overstory trees included chestnut oak (Q. montana), hickory spp., loblolly pine, all red oak species combined (Q. falcata, Q. coccinea, Q. marilandica, Q. nigra, Q. phellos, Q. rubra, Q. stellata, and Q. velutina) , shortleaf pine (P. echinata), Virginia pine, and white oak (Q. alba). Dominant midstory trees included black cherry (Prunus serotina), blackgum (Nyssa sylvatica), flowering dogwood (Cornus florida), pine spp., red maple, and sourwood (Oxydendrum arboreum). We also calculated the number of stems for dominant shrub and sapling species per hectare in the understory around each site including hardwood saplings, mountain laurel, oakleaf hydrangea, pine saplings, and sparkleberry. We selected these characteristics for analysis based on results from previous habitat studies on eastern spotted skunks (Lesmeister et al. 2008 (Lesmeister et al. , 2009 (Lesmeister et al. , 2010 and to represent major forest structure features and overstory, midstory, and understory species composition.
Data analysis.-We pooled data from both sexes in all analyses due to low sample sizes (6 males and 2 females). We used likelihood chi-square tests to examine the frequency of the different den types used by skunks (burrow, uprooted tree, stump, rock, and tree cavity) and the aspect of slope at den sites. We ran 1-way analysis of variance (ANOVA) tests to determine if number of dens used by skunks varied among seasons, opening size differed among den types, and number of openings differed among den types. We defined the seasons as follows: winter = December-February, spring = March-May, summer = June-August, and autumn = September-November. If P < 0.05 for an ANOVA test, we then ran a Tukey honest significant difference (HSD) test to compare means between groups. We used JMP (Version 12.0, SAS Institute Inc., Cary, North Carolina) to perform ANOVA and chi-square tests. To determine the most important den site habitat characteristics, we classified our habitat variables into 4 datasets: forest structure (general vegetation and site characteristics), understory composition (density of dominant sapling and shrub species), midstory composition (density of dominant midstory tree species), and overstory composition (density of dominant tree species). All variables were examined for normality and correlations; transformations were performed as needed to meet the assumptions of parametric statistical tests. For any highly correlated variables (r > 0.8), we retained only the variable that best discriminated between den and random sites in a paired t-test. We used conditional logistic regression to examine den-site selection (Duchesne et al. 2010 ). This method accounted for the paired den and random sites design used in our study. For each dataset, we fitted conditional logistic regression models with all possible combinations of parameters. Models were ranked according to their Akaike information criterion with secondorder correction for small sample size (AIC c ), and ΔAIC c and AIC c weights (AICw i ) were calculated. We retained models in a 95% confidence set (summed AICw i ≥ 0.95) and averaged parameter estimates across them using the zero-method (Burnham and Anderson 2002) . The relative importance and 95% confidence interval (CI) were examined for each averaged parameter to determine its influence on den-site selection (Grueber et al. 2011 ). We examined model fit by calculating the pseudo R 2 for the global model and the model containing only the most supported parameters (Burnham and Anderson 2002; Faraway 2016 ). Finally, we explored the addition of a random effect to the model containing only the most supported parameters by fitting a mixed-effects conditional logistic regression with individual skunks as a random effect to account for lack of independence among observations; however, random effects had very small estimated variances for all models (variances < 0.001) and were dropped from analyses (Bolker et al. 2009 ).
Conditional logistic regressions were conducted in R, version 2.15.0 (R Development Core Team 2012). The mixed-effects conditional logistic regression models were fitted with the R package lme4 (Bates et al. 2015) . Fitting of conditional logistic regression models in R required that the difference between den and random sites be used for each explanatory variable and the response variable be set to 1 for each den and random paired data point (Zeller et al. 2014 ).
results
Dens.-Between December 2014 and February 2016, 10 skunks were captured in 250 trap nights (4.0% capture rate, 1 trap night = 1 trap opened for 1 night). One skunk escaped during handling and another skunk lost its radio collar shortly after capture but we were able to monitor 8 of the 10 captured eastern spotted skunks (6 males and 2 females). We observed 180 denning events (140 for males, 40 for females) at 97 dens (77 dens of males, 20 dens of females). Individuals were located in previously used dens during 46.1% of 180 denning observations. No communal denning was observed and individuals rarely used a den that was previously occupied by another skunk (1.6% of 180 denning observations). The mean ± SE number of den sites identified per individual during the study was 12.4 ± 3.1 (n = 8). The mean ± SE number of unique dens used by individuals per month was 2.1 ± 0.2 (n = 8). There was a significant difference (F 3,13 = 4.0, P = 0.03) in the number of dens used by skunks among summer (X ± SE = 8 ± 0.4 dens/ individual, n = 4), autumn (X ± SE = 8 ± 1.5 dens/individual, n = 3), winter (X ± SE = 4.2 ± 1.0 dens/individual, n = 5), and spring (X ± SE = 5 ± 0.9 dens/individual, n = 5). The number of dens used by skunks showed a weak trend of being greater in summer than winter (P = 0.06) and in autumn than winter (P = 0.09), but not between other seasons (P > 0.10). Skunks used certain den types more frequently than others (X 2 4 = 33.60, P < 0.001). Dens were most commonly located in burrows (42.3% of 97 dens). Other den locations included under uprooted trees (20.6% of 97 dens), under or between rocks (17.5% of 97 dens), in stumps (13.4% of 97 dens), and in live tree cavities (6.2% of 97 dens). The mean ± SE number of openings and diameter were 1.3 ± 0.1 openings and 10.2 ± 0.4 cm, respectively (n = 97). Neither the number of den openings (F 4,96 = 0.43, P = 0.79) or den opening diameter (F 4,96 = 1.92, P = 0.11) differed among den types. Dens were more frequently located on slopes facing certain directions (X 2 3 = 9.50, P = 0.023). Dens were most commonly found on slopes that were east facing (37.1% of 97) compared to south facing (25.8% of 97), west facing (21.6% of 97), and north facing (15.5% of 97).
Den sites.-For each dataset, we calculated the mean ± SE for all variables measured at den and random sites (Table 1) . Similar to our predictions, den sites had greater woody cover than random sites. The global model for the forest structure dataset did not exhibit any lack of fit (pseudo R 2 = 0.57). The 95% confidence set (see Supplementary Data SD1) included all 9 parameters, but only midstory density, overstory density, sapling-shrub density, and snag density had a relative importance > 0.90 and 95% CI that did not span zero ( Table 2) . The model fitted with just these 4 main effects retained a similar goodnessof-fit to the top model (pseudo R 2 = 0.52). On average, den sites had 36% greater shrub-sapling density, 76% greater snag density, 19% greater midstory density, and 7% less overstory density then the random sites (Table 1) .
Den sites exhibited greater understory cover for dominant woody plant species. The global model for the understory species composition dataset did not exhibit any lack of fit (R 2 = 0.30). The 95% confidence set included all 5 parameters (Supplementary Data SD1). Hardwood saplings, mountain laurel, oakleaf hydrangea, pine saplings, and sparkleberry densities all had a relative importance > 0.90; 95% CIs for these parameters did not span zero except for mountain laurel (Table 2) . Den sites compared to random sites averaged 13.8% more hardwood saplings, 93.3% more mountain laurel, 58.5% more oakleaf hydrangea, 24.0% more pine saplings, and 39.3% more sparkleberry (Table 1) .
Species composition of the midstory differed slightly between den and random sites. The global model for the midstory composition dataset exhibited a weak fit to the data (R 2 = 0.17). The 95% confidence set included all 6 possible midstory species parameters (Supplementary Data SD1), but only pine spp. and sourwood densities had a 95% CI that did not span zero and a relative importance near or > 0.90 (Table 2) . The model fitted with just pine spp. and sourwood densities retained a similar goodness-of-fit to the top model (R 2 = 0.12). On average, den sites had 27% greater pine sapling density and 139% greater sourwood density in the midstory than random sites (Table 1) .
Overstory species composition did not exhibit a strong difference between den and random sites. The global model for the overstory composition dataset exhibited a weak fit to the data (R 2 = 0.12). The 95% confidence set included 7 of 8 overstory parameters (Supplementary Data SD1), but only white oak density had a 95% CI that did not span zero and a relative importance near 0.90 (Table 2) . The model fitted with just white oak density was a poor fit (R 2 = 0.04). Random sites on average had 43% greater white oak density in the overstory than den sites (Table 1) . discussion Similar to our predictions, eastern spotted skunks selected forested den sites with dense woody understory and midstory cover. When compared to nearby random sites, den sites had greater sapling-shrub density, midstory density, and snag density with a corresponding decrease in overstory cover (Table 1) . The dominant sapling and shrub species as well as several midstory tree species were more abundant on den sites (Table 1) . Understory and midstory cover are likely important for eastern spotted skunks by providing protection from predators (Lesmeister et al. 2010) . We observed eastern spotted skunks denning most frequently in burrows, but also in uprooted trees, rocky areas, stumps, and live tree cavities. We found no evidence of communal denning and only observed different skunks nonsimultaneously using the same den on 3 occasions.
Our results indicated that midstory and understory density provided a critical layer of cover at forested den sites. These habitat characteristics are consistent with locations of rare eastern spotted skunk sightings in the Appalachian Mountains (Reed and Kennedy 2000; Diggins et al. 2015; Wilson et al. 2016) . While vegetation types occupied by eastern spotted skunks vary widely over their range, understory and midstory cover appears to be a critical habitat requirement (McCullough and Fritzell 1984; Toland 1991; Lesmeister et al. 2008 Lesmeister et al. , 2009 Lesmeister et al. , 2010 . Eastern spotted skunks in the Ouachita Mountains of Arkansas foraged and denned in forested areas with extensive sapling and shrub cover (Lesmeister et al. 2008 (Lesmeister et al. , 2009 (Lesmeister et al. , 2013 . In Florida, eastern spotted skunks occupied dense xeric shrub habitats dominated by saw palmetto (Serenoa repens), wax myrtle (Myrica cerifera), and other shrubs (Manaro 1961; Kinlaw et al. 1995) . Additionally, dense woody cover was an important habitat characteristic of the closely related western spotted skunk (Spilogale gracilis) and southern spotted skunk (Spilogale angustifrons) across a range of habitats (Crooks 1994; Carroll 2000; Cervantes et al. 2002; Doty and Dowler 2006; Neiswenter and Dowler 2007) .
The forested habitat associated with eastern spotted skunk dens on our study area was composed of dense woody understories and midstories that consisted of hardwood and pine saplings, mountain laurel, oakleaf hydrangea, sparkleberry, and sourwood. Hardwood, pine saplings, sourwood, and sparkleberry can be found primarily in mesic to sub-xeric sites from lower elevations to ridgetops in the southern Appalachian Mountains (Whittaker 1956) . Oakleaf hydrangea and mountain laurel are primarily found in sub-xeric to mesic sites (Whittaker 1956 ). Mountain laurel is commonly the dominant evergreen shrub species found along streams in the Appalachian Mountains and provides cover through the winter after foliage of deciduous shrubs has senesced (Whittaker 1956). These species of saplings and shrubs tend to grow in dense thickets that limit maneuverability for larger mammalian and avian predators, reducing the risk of predation for spotted skunks (Ganey et al. 1997; Reed and Kennedy 2000; Lesmeister et al. 2009 Lesmeister et al. , 2010 . Large owls that prey on spotted skunks, like great horned owls, are better adapted to hunt in open habitats and are less likely to hunt effectively in habitats with dense understory and midstory (Ganey et al. 1997; Lesmeister et al. 2010 ). In the Ouachita Mountains of Arkansas, eastern spotted skunks had greater avian predation rates in habitats lacking woody cover such as mature open-canopy pine stands compared to habitats with dense woody understory and midstory cover such as young pine or hardwood stands (Lesmeister et al. 2009 (Lesmeister et al. , 2010 . However, mammalian predators such as bobcats and coyotes use a variety of habitats for hunting and may even prefer areas with thick understories for hunting habitat (Rolley and Warde 1985; Crimmins et al. 2012 ). This adaptability of mammalian predators may result in relatively equal vulnerability of skunks to these predators across habitat types. However, mammalian predation of eastern spotted skunks has been reported to be low, even in early successional habitats (Lesmeister et al. 2010 ).
We also found that snag density was greater on eastern spotted skunk den sites. Snags provide additional cover while offering possible denning or foraging habitat. Eastern spotted skunks can excavate snags and associated coarse woody debris to find prey such as arthropods, amphibians, and reptiles. The diet of eastern spotted skunks mainly consists of arthropods in summer and fall and small mammals in winter and spring (Selko 1937; Crabb 1941 Crabb , 1948 McCullough and Fritzell 1984) . Skunks supplement their diet with birds, bird eggs, carrion, fungi, lizards, snakes, plant material, and salamanders when seasonally available or opportunistically encountered (Howell 1906; Selko 1937; Crabb 1941 Crabb , 1948 McCullough and Fritzell 1984; Sprayberry and Edelman 2016) . Many of these food items, especially insects and herptofauna, can be found in decomposing logs, stumps, and snags (Koenigs et al. 2002) .
Several forest structure and overstory species composition variables were not of high importance to den selection at the local scale even though they had high values on den sites (Table 1) . A previous study in Arkansas reported overall stem density and canopy cover as being influential variables in densite selection of eastern spotted skunks (Lesmeister et al. 2008) . Although den sites on our study area were found to have almost completely closed canopies and high stem densities, random sites also shared these characteristics (Table 1) . This similarity in habitat characteristics between den and random sites was likely due to our study design, which paired den sites with nearby random sites (≥ 50 m apart). While this close spatial proximity between den and random sites resulted in more similar structural and overstory species composition characteristics, the study design allowed us to determine at a local scale which variables strongly influenced den-site selection.
We observed eastern spotted skunks using dens in a variety of substrates during this study. Burrows were more frequently used than any other den type, which is similar to den use patterns of eastern spotted skunks in the Midwestern United States (McCullough and Fritzell 1984; Lesmeister et al. 2008) . Tree cavities, uprooted trees, and hollow logs were used infrequently as dens by skunks in our study. Western spotted skunks and pygmy spotted skunks (Spilogale pygmaea) also used burrows more frequently than other types of dens (Crooks 1994; Carroll 2000; Doty and Dowler 2006; Cantú-Salazar et al. 2009 ). Eastern spotted skunks also used rocks as a denning substrate.
Rock dens were located within piles of rocks or between large rocks while others appeared to be burrows in the soil around the edge of rocks. Dens located in or around rocky substrates may provide additional protection from larger mammalian predators attempting to excavate skunk dens.
Our results showed no evidence of communal denning by eastern spotted skunks, although we cannot completely eliminate the presence of nonradio collared skunks in a den. However, we were able to monitor 14 of the dens with game cameras and did not observe any communal denning. Other studies have also observed a lack of communal denning by this species and the closely related western and pygmy spotted skunks (Doty and Dowler 2006; Lesmeister et al. 2008; Cantú-Salazar et al. 2009 ). We did observe differences in the number of dens used by individuals among the seasons with more frequent den switching in the summer compared to the winter. This temporal variation in den switching could have been driven by a variety of factors that fluctuate seasonally including parasite infestations, predator avoidance, food abundance, and other disturbances (Larivière and Messier 1998; Tannerfeldt et al. 2003) . The large number of dens found per individual is an indication that den availability was likely not a limiting factor for this population (Carroll 2000; Doty and Dowler 2006; Lesmeister et al. 2008) . If there was a low availability of den sites throughout the study area, skunks would likely have reused dens more frequently (Doty and Dowler 2006; Lesmeister et al. 2008) .
Management implications.-Habitat management for eastern spotted skunks in Alabama's southern Appalachian Mountains should focus on retaining and promoting forested areas with snags and dense woody cover particularly at the midstory and understory levels. Forest management on SCRD, as throughout many public lands of the southeastern United States, is focused on restoring habitat for the federally endangered red-cockaded woodpecker (USDA Forest Service 2009). Red-cockaded woodpeckers prefer open-canopy pine forests that require frequent, low-intensity fire to prevent hardwood and other woody plants from encroaching (Van Lear et al. 2005) . Management practices for the restoration of open-canopy pine forests include mechanical thinning to reduce stem densities and hardwood abundance and frequent prescribed fire (2-4-year fire intervals) resulting in open canopies, low stem densities, and herbaceous ground cover with little woody midstory and understory cover (Van Lear et al. 2005 ; USDA Forest Service 2009). Our results suggest that forest management targeted at red-cockaded woodpeckers has the potential to impact negatively eastern spotted skunk habitat. All of the den sites of eastern spotted skunks in our study were found in the northern section of the SCRD, primarily in and adjacent to the Dugger Mountain Wilderness Area. This area is characterized by its rugged topography with steep slopes and rocky ridges; no active fire or timber extraction activities occurred in the wilderness area and immediately adjacent areas had only infrequent prescribed fire (> 8-year fire intervals) and limited timber extraction. Within the study area, den sites were found in closed-canopy forests with dense woody understory and midstory. Creating open-canopy forests with little woody cover likely provides less protection from predation for eastern spotted skunks and higher quality habitat for predators, such as the great horned owl (Ganey et al. 1997; Lesmeister et al. 2008) . Moreover, prescribed fire has the potential to reduce the abundance of snags and coarse woody debris that spotted skunks may rely on for foraging and denning habitat (Tiedemann et al. 2000; Innes et al. 2006; Bagne et al. 2008) .
The conflict between the habitat needs of the eastern spotted skunk and the red-cockaded woodpecker suggest that landscape-scale management practices should not be driven by any single species. In the case of the eastern spotted skunk, conflict with habitat management for the red-cockaded woodpecker may be reconciled by maintaining connected habitat patches for both species across the landscape. While these 2 species have very different habitat needs, the eastern spotted skunk appears to be strongly dependent on structural complexity of midstory and understory cover rather than forest age or composition. Our results and those from other studies across the species' range indicate eastern spotted skunks will occupy a variety of habitats (early successional forests, hardwood forests, Florida shrub) provided that dense woody cover is a component (Manaro 1961; Kinlaw et al. 1995; Lesmeister et al. 2009 Lesmeister et al. , 2013 . Maintaining eastern spotted skunks across the landscape will require connected habitat patches of suitable size to allow dispersal between populations. In Arkansas, eastern spotted skunks did not occupy early successional or regeneration forest stands if they were too small in area or isolated from larger forested patches (Lesmeister et al. 2013) . Smaller forested patches have greater edge-to-core ratio, which may increase mortality risk for skunks from open habitat predators along patch edges (Lesmeister et al. 2010 (Lesmeister et al. , 2013 . Allowing for connectivity between patches of dense forest through corridors will also reduce predation risk for dispersing skunks, facilitating gene flow across the landscape (Lesmeister et al. 2013) . Habitat patches should be larger than the average home range (80 ha) of female eastern spotted skunks (Lesmeister et al. 2013) . In the Alabama's southern Appalachian Mountains, forests may be managed for eastern spotted skunks by maintaining adequately sized and connected stands with dense woody understories and midstories. These forests stands may incorporate a variety of forest ages including mature pine-hardwood with significant shrub cover (i.e., little to no fire presence) and early successional stands with dense sapling and midstory cover. These habitats provide protection from predation along with the food and den sites needed for survival. The challenge for land managers is maintaining this diverse mosaic of forest structure and connectivity across the landscape while balancing the habitat needs of open-canopy forest species (e.g., red-cockaded woodpecker) with closed-canopy forest species such as the eastern spotted skunk. Habitat restoration activities for eastern spotted skunks should be guided by the knowledge that small carnivores are subject to both bottom-up (i.e., habitat and resource availability) and top-down limitations (i.e., competition and predation) (Lesmeister et al. 2013) .
Conclusions.-Dense woody cover at the midstory and understory is a critical habitat requirement for most Spilogale species, including eastern spotted skunks (McCullough and Fritzell 1984; Kinlaw et al. 1995; Neiswenter and Dowler 2007; Lesmeister et al. 2009 Lesmeister et al. , 2010 Diggins et al. 2015; Wilson et al. 2016) . Further research is needed on landscapescale habitat use to determine the composition and pattern of vegetation and land cover types and other features associated with eastern spotted skunks. In addition, given the elusive nature of this species, population genetics research should be pursued to elucidate population structure, dispersal, and gene flow across the species range. Small carnivores, such as the eastern spotted skunk, face multiple population threats from habitat loss, overharvesting, pollution, altered predator communities, and disease (Schipper et al. 2008; Gompper and Jachowski 2016) . Without further study and data-driven management actions, these small carnivores will likely continue to exhibit decreasing population trends worldwide resulting in additional species becoming vulnerable to extinction (Schipper et al. 2008; Belant et al. 2009 ). 
suppleMentary data
Supplementary data are available at Journal of Mammalogy online. Supplementary Data SD1.-Models in the 95% confidence set of forest structure, understory composition, midstory composition, and overstory composition datasets.
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